Induction of endothelial dysfunction by oxidized low-density lipoproteins via downregulation of Erk-5/Mef2c/KLF2 signaling: Amelioration by fisetin.
Extra-cellular signal regulated kinase-5 (Erk-5), a transcriptional activator and regulator of endothelial cells (ECs) homeostasis, has been implicated in shear stress-induced endothelial dysfunction (ED), however its role in oxidized low-density lipoprotein (oxLDL)- induced ED during metabolic stress is not known. Herein, regulation and function of Erk-5 in oxLDL-induced EC death, inflammation and dysfunction has been investigated. Primary Human Umbilical Vein Endothelial Cells (pHUVECs) were stimulated with oxLDL. MTT and Trypan blue exclusion assays to assess cell viability, RT-qPCR and Western blotting assays to determine expression of endothelial and inflammatory markers and ED mediators at mRNA and protein levels, respectively were performed. Monocyte adhesion assay was performed to examine monocytes adherence to oxLDL-stimulated pHUVECs. The exposure of oxLDL induced a dose- and time-dependent decrease in pHUVECs viability, which concurred with decreased Erk-5 expression. Further, oxLDL (100 μg/ml) decreased the expression of endothelial markers eNOS and vWF, and increased the expression of ICAM-1, at both mRNA and protein levels. SiRNA-mediated silencing of Erk-5 or its inhibition showed that changes in eNOS, vWF and ICAM-1 expression could be mediated through Erk-5. Furthermore, oxLDL decreased the levels of Erk-5's upstream regulator MEK5 and downstream regulators Mef2c and KLF2, which were similar to their expressions in Erk-5 silenced cells. Fisetin, a phytochemical and bioflavonoid, could reduce the effect of oxLDL in ECs by upregulating the expression of endothelial markers including Erk-5, and downregulating the expression of inflammation markers. These results suggest that Erk-5 could be a critical regulator of oxLDL-induced EC death, inflammation and dysfunction via downregulation of Erk-5/Mef2c-KLF2 signaling pathway, which can be ameliorated by a bioflavonoid, fisetin.